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PROBLEM TO BE SOLVED: To obtain a high inductance by connecting ends of 
adjacent coils in an element and providing a nonmagnetic layer having a 
thickness not exceeding the thickness between outermost conductor 
layers. 

SOLUTION: The laminate inductance element comprises a magnetic layer 1, 
a conductor layer 3 which forms a laminate winding in the magnetic 
layer, and a nonmagnetic layer 2 formed to divide a magnetic path. The 
magnetic layer 1 is formed from an Ni-Zn-Cu ferrite powder, the 
nonmagnetic layer 2 is formed from a powder of ZnFe203, Ti02, Si02, 
etc. , the conductor layer 3 is formed from an Ag powder, these powders 
are compounded with binders and solvents into pastes to make a laminate 
by the printing method, and the nonmagnetic layer 2 has a thickness not 



exceeding the thickness between outermost layers of the formed conductor 
layer 3. 
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CLAIMS 
[Claim (s)] 

[Claim 1] Carry out the laminating of a magnetic layer or a non- 
magnetic-material layer, and the conductor layer, and by carrying out 
coincidence baking In one laminating mold inductance component for 
surface mounts prepared into the magnetic substance, a spiral conductor 
coil Carry out laminating formation of the two or more coils, and the 
edge of the coil inside a component which adjoins each other, 
respectively is connected. Furthermore, the laminating mold inductance 



component characterized by preparing the thickness between outermost 
conductor layers for the non-magnetic layer formed from the paste for 
non-magnetic layers containing nonmagnetic powder between the outermost 
layers of the conductor layer which carried out laminating formation so 
that the edge of one of the two of the coil in both ends might be 
connected with an external electrode as an upper limit. 
[Claim 2] The laminating mold inductance component characterized by 
touching the outermost layer of the conductor layer which forms a coil, 
and forming at least one layer by the non-magnetic layer formed from the 
paste for nonmagnetic containing nonmagnetic powder in the end of the 
outermost layer of the conductor coil formed by said laminating coil, or 
both ends in the laminating mold inductance component for surface mounts 
according to claim 1. 

[Claim 3] In claim 1 and a laminating mold inductance component 
according to claim 2 As the magnetic powder of the spinel mold soft 
magnetism ferrite which uses nickel, Zn, Cu, and Fe as a principal 
component, silver or copper conductive powder, and nonmagnetic powder 
ZnFe 204, Ti02, Si02, W03 and Ta 205, Nb205, the KOJA light system 
ceramics, At least, blend with a binder and a solvent, respectively, 
knead using a kind of powder chosen from from among the BaSnB system 
ceramics and the CaMgSiAl system ceramics, consider as a paste, and the 
laminating of this is carried out by print processes. The manufacture 
approach of the laminating mold inductance component characterized by 
calcinating to coincidence. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the laminating mold 
inductance component for surface mounts which consists of the magnetic 
substance or non-magnetic material, and a coiled form conductor, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] The importance of the cure against EMI is 
increasing with the miniaturization of electronic equipment, and RF- 
ization. Generally, as the cure against EMI using an inductance 
component, the noise of the frequency made into the purpose is coped 
with by intercepting with an inductance property. That is, generally in 
the signal system, equipping a serial with an inductance component and 
intercepting a noise is performed. 

[0003] Moreover, also to the power-source Rhine system of active 
components, such as power amplification, a serial is equipped with an 
inductance component and the cure against EMI of controlling that the 
noise of signal frequency is revealed to power-source Rhine from an 
active component is performed. 

[0004] In recent years, there are many demands of a miniaturization of 
the electronic parts mounted and used on a printed circuit board by the 
miniaturization of electronic equipment. It is the form which replies to 
this and the present condition is that the laminating mold is used 
abundantly at the inductance component. 

[0005] Conventionally, as a laminating mold inductance component is 
shown in drawing 4 , the laminating unification of that by which the 
pattern of a conductor was formed in the shape of a laminating on the 
layer of the magnetic substance 1 is carried out. The pattern of this 
conductor is connected so that the spiral coil 3 may be formed on the 
whole. Furthermore, both ends are drawn to the front face of the 
magnetic substance, and it connects with the terminal for external 
connection formed in a front face, and they are completed. 
[0006] After carrying out the laminating of the magnetic layer which 
consists of soft magnetism ferrite powder and a binder or the layer 
which consists of non-magnetic-material powder and binding material, and 
the conductor layer which consists of conductive powder and binding 
material by turns generally using screen printing and preparing the 
spiral coil of a conductor into the magnetic substance or non-magnetic 
material, the laminating mold inductance component by which the coil of 
a spiral conductor layer was formed between magnetic layers is formed by 
carrying out coincidence baking. 
[0007] 

[Problem (s) to be Solved by the Invention] However, the conventional 



laminating mold inductance component mentioned above has the following 
faults. That is, since the conventional inductance component which 
prepared the spiral coiled form conductor into the magnetic substance 
has the bad superposition property, it has the problem to which the 
inductance when energizing a high current falls extremely. 
[0008] Moreover, although a laminating mold inductance component 
(Japanese Patent Application No. 09-154424) with the spiral coil turned 
up by two or more is in the magnetic substance, and, as for this, a high 
inductance is obtained, a good current superposition property tends to 
be acquired. 

[0009] Furthermore, prepare a non-magnetic layer by making the thickness 
into an upper limit between the outermost layers of the conductor layer 
by which laminating formation of the conventional laminating mold 
inductance component was carried out for the purpose of the improvement 
of a current superposition property, and although there is a closed- 
magnetic-circuit-ized laminating mold inductance component ( JP, 08- 
124746, A, Japanese Patent Application No. 06-311931) In the case where 
this is used, although the current superposition property has improved, 
the fault that a high inductance was no longer obtained remained. 
[0010] Therefore, this invention is to offer the laminating mold 
inductance component which was excellent in the current superposition 
property that cancel the fault of the **** former and a high inductance 
is obtained also in the time of high current energization. 
[0011] 

[Means for Solving the Problem] According to this invention, a high 
inductance is obtained also in the time of high current energization in 
a predetermined frequency range, and a laminating mold inductance 
component with few inductance falls by current superposition is obtained. 
[0012] This invention carries out the laminating of a magnetic layer or 
a non-magnetic-material layer, and the conductor layer, and namely, by 
carrying out coincidence baking In one laminating mold inductance 
component for surface mounts prepared into the magnetic substance, a 
spiral conductor coil Carry out laminating formation of the two or more 
coils, and the edge of the coil inside a component which adjoins each 
other, respectively is connected. Furthermore, it is the laminating mold 
inductance component which prepares the thickness between outermost 
conductor layers for the non-magnetic layer formed from the paste for 
non-magnetic layers containing nonmagnetic powder between the outermost 
layers of the conductor layer which carried out laminating formation so 
that the edge of one of the two of the coil in both ends might be 
connected with an external electrode as an upper limit. 



[0013] Moreover, this invention is a laminating mold inductance 
component which touches the outermost layer of the conductor layer which 
forms a coil, and forms at least one layer by the non-magnetic layer 
formed from the paste for nonmagnetic containing nonmagnetic powder in 
said laminating mold inductance component for surface mounts in the end 
of the outermost layer of the conductor coil formed by said laminating 
coil, or both ends. 

[0014] moreover, in said laminating mold inductance component, this 
invention as the magnetic powder of the spinel mold soft magnetism 
ferrite which uses nickel, Zn, Cu, and Fe as a principal component, 
silver or copper conductive powder, and nonmagnetic powder ZnFe 204, 
Ti02, Si02, W03 and Ta 205, Nb205, the K0JA light system ceramics, At 
least, blend with a binder and a solvent, respectively, knead using a 
kind of powder chosen from from among the BaSnB system ceramics and the 
CaMgSiAl system ceramics, consider as a paste, and the laminating of 
this is carried out by print processes. It is the manufacture approach 
of the laminating mold inductance component calcinated to coincidence. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of 
this invention is explained, referring to a drawing. 
[0016] Drawing 1 (a) and drawing 1 (b) are the block diagrams of the 
laminating mold inductance component by the gestalt of operation of the 
1st of this invention. Drawing 1 (a) is drawing from a laminating side, 
and drawing 1 (b) is drawing of longitudinal section. 
[0017] As shown in these drawings, the laminating mold inductance 
component is equipped with the magnetic layer 1 and the conductor layer 
3 which forms the laminating coil within a magnetic layer. And the non- 
magnetic layer 2 is formed so that a magnetic path may be divided. 
Moreover, the external electrode 4 is formed in both ends after baking. 
[0018] Next, the manufacture approach of a layered product shown in 
drawing 1 (b) is explained. nickel-Zn-Cu ferrite powder was prepared as 
magnetic powder for forming a magnetic layer 1. This powder was blended 
with the binder and the solvent by the ratio of Table 1, the compound 
was kneaded with 3 rolls, and the paste for the magnetic sections was 
produced. 
[0019] 
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[0020] Moreover, ZnFe 204, Ti02, Si02, W03 and Ta 205, and Nb205 were 
prepared as nonmagnetic section powder for forming the non-magnetic 
layer section 2. About each powder, like the paste for the magnetic 
sections, it blended with the binder and the solvent by the ratio of 
Table 1, each compound was kneaded with 3 rolls, and the paste for the 
nonmagnetic sections was produced. 

[0021] As powder for forming the conductor layer 3, Ag powder with a 

mean particle diameter of 0. 5 micrometers was prepared. This powder was 

blended with the binder and the solvent by the ratio of Table 2, the 

compound was kneaded with 3 rolls, and the paste for the nonmagnetic 

sections was produced. 

[0022] 
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[0023] With the gestalt of the 1st operation, although the paste was 
produced with the compounding ratio of Table 1 and 2, the paste which 
can be printed should just be obtained also with components other than 
this, and a compounding ratio. Moreover, although 3 rolls were used for 



kneading at the compound, a homogenizer, a sand mill, etc. may be used 
besides this. 

[0024] Next, the laminating of the produced ferrite paste was carried 
out to predetermined thickness (500 micrometers) by print processes. 
Moreover the paste for conductor layers, the paste for the magnetic 
sections, and the paste for the nonmagnetic sections were used, and the 
printing laminating was performed so that the laminating coil of the 
conductor of 4. 5 turns might be formed. At this time, the thickness of a 
non-magnetic layer 2 made the upper limit thickness between the 
outermost layers of the conductor layer 3 to form. Moreover, the 
conductor layer 3 was performed by about 15 micrometers. Moreover, the 
laminating of the paste for the magnetic sections was carried out to 
predetermined thickness (500 micrometers) by print processes. The whole 
laminating thickness is about 1. 3mm. 

[0025] What is necessary is for coils other than this to be used, and 
just to adjust a coil with the gestalt of the 1st operation, so that a 
required inductance may be obtained although the number of turns of the 
laminating coil of the conductor layer 3 were considered as 4. 5 turns. 
[0026] Furthermore, the layered product which carried out [ above- 
mentioned ] production was cut in predetermined magnitude at 
(6. 0mmx5. 0mm) . Coincidence baking was performed for the above-mentioned 
laminating and the cut layered product at 900 degrees C after the 
debinder. 

[0027] Although calcinated at 900 degrees C in the gestalt of the 1st 
operation, what is necessary is just the range of about 850-900 degrees 
C. 

[0028] Moreover, what is necessary is to be good and just to adjust the 
magnitude of the laminating coil of a conductor in that case also in 
magnitude other than this, although magnitude of one layered product 
component was set to 6. 0mmx5. 0mm. 

[0029] The conductive paste which used Ag as the principal component was 
applied to the field which the lead of the laminating coil of a 
conductor has exposed, it burned to the layered product which carried 
out [ above-mentioned ] baking at about 600 degrees C, and the external 
electrode was formed in it. 

[0030] Although the conductive paste which used Ag as the principal 
component as an external electrode was used with the gestalt of the 1st 
operation, the conductive paste which used carbon, Cu, nickel, etc. as 
the principal component besides this may be used. 

[0031] The relation of the frequency and inductance of a laminating mold 
inductance component which were produced as mentioned above was 



evaluated using impedance analyzer HP4191made from YHP A. 
[0032] Drawing 2 is drawing showing the direct-current superposition 
property of an inductance of the laminating mold inductance component 
produced with the gestalt of the 1st operation, using ZnFe 204 as 
nonmagnetic powder. According to drawing 2 , C which is the inductance 
component produced by this invention The conventional A (one spiral 
coiled form conductor is prepared into the magnetic substance between 
the outermost layers of a conductor layer) Compared with the laminating 
mold inductance component which prepared the non-magnetic layer by 
making the thickness into an upper limit, or B (laminating mold 
inductance component with the spiral coil turned up in [ two or more ] 
the magnetic substance), the direct-current superposition property 
improves clearly. Moreover, it turns out that the high inductance is 
obtained at the time of high current energization. 
[0033] Drawing 1 (c) is drawing of longitudinal section of the 
laminating mold inductance component by the gestalt of operation of the 
2nd of this invention. The manufacture approach of a layered product 
shown in drawing 1 R> 1 (c) is explained. 

[0034] The laminating of the paste for magnetic layers equivalent to 
what was used with the gestalt of the 1st operation was carried out to 
predetermined thickness, on it, the paste for non-magnetic layers was 
used and the laminating of the non-magnetic layer 2 was carried out. At 
this time, laminating thickness of a non-magnetic layer 2 was performed 
by 10 micrometers. Moreover the paste for conductor layers and the paste 
for magnetic layers were used, and the printing laminating was performed 
so that the laminating coil of the conductor of 4. 5 turns might be 
formed. Moreover, the laminating of the paste for magnetic layers was 
carried out to predetermined thickness by print processes, and the 
layered product shown in drawing 1 (c) was obtained. The whole 
laminating thickness is about 1. 3mm. 

[0035] Moreover, although the above was the case where a non-magnetic 
layer 2 was formed in the end of the coil formed in the conductor layer 
3, after it performed the printing laminating so that the laminating 
coil of the conductor layer 3 might be formed when a non-magnetic layer 
2 was formed in the both ends of a coil, on it, it used the paste for 
non-magnetic layers again, and carried out the laminating of the non- 
magnetic layer 2. Furthermore on it, the laminating of the paste for 
magnetic layers was carried out to predetermined thickness by print 
processes. It was presupposed that it is surely in contact with the both 
ends formed in the conductor layer 3 of the non-magnetic layer 2 formed 
here. The whole laminating thickness is 1. 3mm as well as the gestalt of 



the 1st operation. 

[0036] What is necessary is for coils other than this to be used, and 
just to adjust a coil with the gestalt of the 2nd operation, so that a 
required inductance may be obtained although the number of turns of the 
laminating coil of the conductor layer 3 were considered as 4. 5 turns. 
[0037] The baking approach, the external electrode forming method, the 
evaluation approach, etc. are equivalent to the gestalt of the 1st 
operation. 

[0038] Drawing 3 is drawing showing the direct-current superposition 
property of an inductance of the laminating mold inductance component 
produced with the gestalt of the 2nd operation, using ZnFe 204 as 
nonmagnetic powder. As for the laminating inductance component D 
equipped with the non-magnetic layer formed in contact with the 
outermost layer of a conductor layer in a non-magnetic layer as drawing 
1 (c) shows, according to drawing 3 , compared with the conventional A 
and B, the direct-current superposition property is improved clearly. 
Moreover, it turns out that the high inductance is obtained at the time 
of high current energization. 

[0039] Table 3 is a table having shown the value of the inductance when 
using the various non-magnetic-material layer powder by the gestalt of 
operation of the 3rd of this invention. 
[0040] 
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[0041] Table 3 shows the inductance value when energizing a 100mA direct 
current to the laminating inductance component which produced ZnFe 204, 
Ti02, Si02, W03 and Ta 205, and Nb205 like the gestalt of the 1st 
operation as for others, using ZnMgSiAl 207, BaSnB 206, and CaMgSiA12B 
2010 as powder for non-magnetic layers. 

[0042] According to this table 3, even if it uses which powder, it turns 
out that a value with the high inductance value at the time of 100mA 
energization of direct currents is acquired, and the inductance 
component which can be used by the high current is obtained compared 
with the case where nonmagnetic is not used. 

[0043] Moreover, with the gestalt of the 3rd operation, although 
ZnMgSiAl 207, BaSnB 206, and CaMgSiA12B 2010 were used for ZnFe 204, 
Ti02, Si02, W03 and Ta 205, and Nb205 as powder for non-magnetic layers, 
even if it uses the powder which was explained above and which mixed two 
or more kinds of these powder at a rate of arbitration, the same 
effectiveness is acquired. 

[0044] Furthermore, as nonmagnetic powder, even if 0. 5% or less of 



impurity is contained, the same effectiveness is acquired. 
[0045] 

[Effect of the Invention] As explained, according to this invention, as 
mentioned above, in the conventional laminating mold inductance 
component Transpose to two or more two or more spiral coils, and the 
edge of the coil inside a component which adjoins each other, 
respectively is connected. Furthermore, between the outermost layers of 
the conductor layer which carried out laminating formation so that the 
edge of one of the two of the coil in both ends might be connected with 
an external electrode The thickness between the outermost conductor 
layers is prepared for the non-magnetic layer formed from the paste for 
non-magnetic layers containing nonmagnetic powder as an upper limit. Or 
by touching the outermost layer of the conductor which carried out 
laminating formation, and forming at least one layer by the non-magnetic 
layer in an end or both ends, a high inductance is obtained and the 
laminating inductance component which was excellent also in the current 
superposition property can be offered. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the laminating mold inductance 
component by the gestalt of the 1st and operation of the 2nd of this 
invention. Drawing 1 (a) is the cross-sectional view of the laminating 
mold inductance component by the gestalt of operation of the 1st of this 
invention. Drawing 1 (b) is drawing of longitudinal section of the 
laminating mold inductance component by the gestalt of operation of the 
1st of this invention. Drawing 1 (c) is drawing of longitudinal section 
of the laminating mold inductance component by the gestalt of operation 



of the 2nd of this invention. 

[Drawing 2] Drawing showing the direct-current superposition property of 
the laminating mold inductance component by the gestalt of operation of 
the 1st of this invention. 

[Drawing 3] Drawing showing the direct-current superposition property of 
the laminating mold inductance component by the gestalt of operation of 
the 2nd of this invention. 

[Drawing 4] The block diagram of the conventional laminating inductance 
component. 

[Description of Notations] 

1 Magnetic Layer 

2 Non-magnetic Layer 

3 Conductor Layer 

4 External Electrode 

A The direct-current superposition property of the conventional 
laminating mold inductance component 

B The direct-current superposition property of the conventional 
laminating mold inductance component 

C The direct-current superposition property of the laminating mold 
inductance component by the gestalt of operation of the 1st of this 
invention 

D The direct-current superposition property of the laminating mold 
inductance component by the gestalt of operation of the 2nd of this 
invention 
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mmz i |iIii#fc:«rtW&«WBH>f y^' 

[0015] 

[ 0 0 1 6 ] m 1 (a),Hl ( b ) (4, :*fgB|§Og§ 1 

<7)mmcr>Bmiz<k&mmw.-i yxm^mmm 
xhh, hi ( a ) hi < b > im 

[0017] i*t^«OSl3&»if>*)*>4 «t -3 WfJBSK > 

[ooi8]$fc, si ( b ) ^^mm^m^fm 

tU. Ni-Zn-Cu7x5-fh»*tltLft. 
:w»5K^^ }§Mi:lSl«7)Jt^T«-^t. 

fc. 
[00 19] 



10 0 fiBSE 



1 0 0ft»3K 



5 OfiS$ 



[002 1 ] 3 * JpjjW-4fe«XD»5f5i: LT . 

m2<7)imxju yy. mitm&v. e&*t=#n 

[0022] 
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*&* (m i o omsm 



[00231 S1 CSHtt^JBTIA, « 1 XV fk 2 CO 

JSWfc t> Stir A if-^y K 5 /l^fcfljl vc fc ft 

[00 24] ifcfc, «Lfc7i7>( h^b^, EP 
JHffitCJ: OW^ffS (500/xm) tSfLfc. 

$*±RRfcLfc. ifc, Stl*l3li|fjl 5umTft-? 
<nm § ( 5 0 0 u m ) k«jh Ufc. ^ft^WJlJ* $ lift 

1 . 3mmt'f)§. 

[0025)^1 OSW^JBTIi, »m*JI 3 OSMJ 
§t ( 6. OmmX 5. Omm) fc-TOSTb*:. JJBStS. 

wmLtzmmmwu 9 0 0TrcH«w&s£ 

[ 0 0 2 7 ] H 1 <?>Sa6<?5^J||["Cti, 9 0 0°CT"MJj!c£ 
frosts fci<e8 5 0 — 9 0 0°C«iSHT'£>*i{£ J: 

[0 0 2 8] 4fc % — -3co»Ji#:gg^^:# $ £ 6 . 0 

[0029] JJE^LfcHMWMc. #*tttf>»»£« 

[0030111 0||||«JE*J||T(i, ?hSP**t LTA 
Kfc , #-*>^C u,Ni 3|f£±t£#i: LJttWtt** 



5 oasgB 



[003 1 ] JJB<0 J: o izfmLtiWm^ 9 V 

xm^. mmkt^y-ftfyxttDM&Z. yhp 

$M y^-yyxr-ryAf—WP A 19 1 A£ffl^ 
[0 03 2] H2{i. ^SMHBsKfctTZnFejO** 

fflwc , mi osstfcojKiircfEK Lfzmmm-f yy? 9 
yxm^Fco, Ayy??y*<DUwmmm*^-?m~c 

*H*R=i>f ^**LfcflMffi>f y^^z-xif) tit 

[oo33]ai ( c ) (4. ^mmm2(^mm<nmm 

1(c) fc*^1I^^)WS*ifetov^»BW-4. 

[oo34]fi wnjfi comwrcm ^tz hcoh w$<?m 
ifetiOBr^jjstswiLr. hi (o nz^rtmm 

^#:C0W«iJ§{i^l . 3mm"C**. 
[0035]4fc, ±IB4*«ttJi2 *IWfMl3-??B 

wst#?itt)i 2 *mm-z> «^«, 3 o«a 

m*ii 3 l tzmmzs-rm Lx^&zttLfz, 
£#&>nmmziz. m 1 ^mmmmt mt<. 1.3 



(5) 000-1 82834 ( P 2 0 0 0 - 1 8 2 8 3 4 A ) 



[00361 S2 ^mmmmxn , mmi^m 3<vmm 

[0037] m$urm. ftflrmmmm. mm&m 
ti . m i commmm t mmx-$) h 0 

[0038] I3(i, immmt LX Z n F e 2 0 4 

m^x,m2 commmmx-im vt^mmmj yy? 9 
yxif^, a >y7?>xcvuwmmm?t^-tmx* 

(«3) 



[oo4i]i3ii im&mmmMt lxz n f e 2 

0 4 . T i 0 2 . Si0 2 , W0 3 . Ta 2 0 5 . Nb 2 0 
5 £„ Z nM g S i A 1 2 0 7 s BaSnB 2 0 6 . CaM 

gs i a i 2 B 2 o 10 £fflivc. Jtcomi,&mi<ommco& 
mt mmwmLfzmmj ? yxm^zn lx . 

m^Ltzi>cox'h^. 

[0042] c\c7)m3izxrn£. ^^ticDm^m^x 
i>. ^mmm^^tz^^zit^x , o om 
Aiiseto-f y?7?yxm±is J ^m.i) i nt>ti. ±Wxm. 
•am?* hAyy'?? y^mf-fmhtx.h £ t 

[0043] i^r. m±IMBBL?tm3^||MfO^SIT 
(i. #Sittiiffl^*i: UZ nFe 2 0 4 , T i 0 2 „ S 
i 0 2 , W0 3l Ta 2 0 5 , NbjOj^, ZnMgSiA 



H3fc«t*uf, mmmtmi (c> -c-^-rie 
«^a«B§ wx i> ft v w y y 7 ? y^n h tix v * 

[0039]i3(l *fffiB<0»3<0H*t<0JK)llfcJ:* 
[0040] 



(i=100mA) 



1 6 



1 5 



1 1 



1 5 



1 5 



1 2 



1 2 



1 4 



1 1 



1. 2 



l 2 0 7s BaSnB 2 0 6 , CaMgS i A 1 2 B 2 O 10 Sr 

[0044] § tt, LTt±. 0 . 5 %ja 

[0045] 



ZnFe 2 0i 



Ti0 2 



Si0 2 



TasOs 



Nb 2 0 6 



ZnHgSiAhOr 



BaSnB 2 0 6 



CaMgSiAlzBgOio 
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[Ell ] *5l^mitJJ;tXg5 20Slffls^jgflSCi48t 

mmj yytf yxm^emtim. 01 (a) *ss 
sjorn 1 ommcommiz z. & mmw-i yy?? xx*p 
(rtsmmm. 01 ( b ) ^sshhoss 1 ?mmmm 
iz x&mmmj yytfyxm^wmmm* hi 
( c > a, *wMcom2cr>nmco&miz z&wksm y 
y? 9 yxmTnwmmm* 
[02 ] 1 nmmmmizx &mmm4 yy 

9 9 y xm^-coumsmm^-rm, 

[0i ] 




[04 ] ^*^»Ji-f yr?:?y.**T<a»j£H. 

1 GSM 

2 ^HKffiB 

3 S«#cig 

4 ^mmm 

a fly^swiw ? ^ y^m^mmmm. 

b fi£*«m«sH ? yxm?<7)wmmam± 

c *%Bj^m 1 commmm^z ± 5 wjbsk >^"? 

d ^smjc/jsi 2 nmmmmiz ± s mmm4 yy? 
9 yxm^cowmmmm 



[02] 



100 r 




♦ 



0. 1 1 ' 1 1 ^ ' 

0.1 1 10 100 1000 10000 



[03] 



100 r 




0. 1 1 1 1 1 1 ' 

0.1 1 10 100 1000 10000 

H9S CrnA) 
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